Background: The lifetime cost of a child with an orofacial cleft is estimated at $101,000, which amounts to $697 million total for those born each year with orofacial clefts. There has been a trend toward outpatient procedures for cleft lip repair (CLR) and alveolar bone grafting (ABG), and studies have shown no disparities in safety or outcome between inpatient and ambulatory treatment. The financial implications of outpatient versus inpatient procedures have not been compared. Methods: Financial data were collected for outpatient (n = 33) and inpatient (n = 2) CLR, as well as outpatient (n = 7) and inpatient (n = 5) ABG during a 5-year period at our institution. We examined hospital charges and reimbursement for these procedures by private insurance plans and Medicaid Managed Care (MMC) plans. Results: The average total reimbursements for inpatient and outpatient CLR were similar at $6848 and $5557, respectively. Average facility reimbursement for CLR was greater for inpatient ($5344) than outpatient ($4291) procedures. Average professional reimbursement was similar between inpatient ($1504) and outpatient ($1266) CLR.
C left lip and palate are among the most common birth defects in the United States, occurring in approximately 1 in 940 and 1 in 1574 live births, respectively. 1 The societal impact of these conditions is vast, encompassing financial, psychosocial, and health implications. The lifetime cost of a child with an orofacial cleft was estimated at $101,000 in 1992, which amounts to $697 million total for those born each year with orofacial clefts. 2 Lifetime costs for patients with orofacial clefts peak in infancy, ref lecting surgical repair as a driver of expenditure. 3 Surgical repair constitutes 85% of medical cost during the first 18 months of life for children with cleft palate 4 and 91.4% of medical cost during the first year of life for children with unilateral cleft lip. 5 Due to the complexity of cleft care, financial analysis of health care costs associated with orofacial clefts was identified as a research gap by the National Center on Birth Defects and Developmental Disabilities. 6 There has been a shift in cleft surgery from nonteaching to teaching hospitals, with an increase of 13.4% of these procedures performed at academic centers from 1997 to 2007. 7 Many private physicians are hesitant to accept Medicaid due to poor reimbursement, and thus most of Medicaid patients are now being treated by a small fraction of practitioners at academic centers. 8 At Children's Hospital of Colorado, Medicaid insurance among the cleft population increased from 41% to 63% from 2005 to 2010. Deleyiannis et al examined cleft care's financial impact on a hospital system by comparing charges, hospital costs, and reimbursement between insurance types over 6 years. They found that, although Medicaid reimbursed less than private insurance for cleft lip repair (CLR), $5525 and $10,274, respectively, Medicaid's reimbursement was still adequate to cover the direct hospital costs and resulted in small but positive margins. 9 Due to improvement in technology, as well as emphasis on cost reduction and efficiency, ambulatory surgery has been more in the United States since the 1980s, with a 300% increase in the ambulatory procedures from 1996 to 2006. 10 Cleft lip repair and alveolar bone grafting (ABG), specifically, are also becoming increasingly common as outpatient surgeries. Studies have shown no disparity in safety or outcome between inpatient and ambulatory treatment. 11Y14 The economic implications of outpatient versus inpatient surgery for CLR and ABG have not been directly compared to date.
PATIENTS AND METHODS
We searched the financial database at our institution during a 5-year period using Current Procedural Terminology (CPT) codes to identify outpatient cases, and diagnosis-related group (DRG) codes to identify inpatient cases. The CPT codes searched to identify CLR patients were 40700, 40701, 40702, 40720, and 40761, and to identify ABG patients was 42210 (Table 1 ). DRG codes searched to identify CLR and ABG were 89, 131, 132, 133, 134, 137, and 138 ( Table 2 ). During the last 5 years at our institution, a total of 33 outpatient and 2 inpatient CLRs were performed, and 7 outpatient and 5 inpatient ABGs were performed.
Financial information was obtained including facility charges, facility payments, professional charges, professional payments, and insurance type. Facility charges include operating room, anesthesia, recovery room, pharmacy, room and board; professional charges include surgeons' fees. Comparisons were made between inpatient and outpatient insurance reimbursements for CLR and ABG, as well as reimbursements between private insurance and Medicaid Managed
RESULTS

Cleft Lip Repair
Ten of the 33 outpatient CLR patients were covered by MMC, which included Network Health (n = 7), MassHealth (n = 2), and BMC HealthNet (n = 1). Twenty-three outpatient CLR patients had commercial insurance plans, which included Blue Cross (n = 10), Harvard Pilgrim (n = 5), Fallon (n = 5), Tufts (n = 2), and Ultra Benefits PPO (n = 1). Inpatient CLR patients were insured under Fallon (n = 1) and Neighborhood Health Plan (n = 1) ( Table 3 ).
The average total reimbursement, across all insurance types, for inpatient and outpatient CLR were $6848 and $5557, respectively. The percentages of our institution's charges that were reimbursed for inpatient and outpatient procedures were 32% and 38%, respectively. Average facility reimbursement for CLR was greater for inpatient ($5344) than outpatient ($4291) procedures, but a greater percentage of outpatient facility charges (45%) was reimbursed than inpatient facility charges (34%) ( Fig. 1 ). Average professional reimbursement was similar between inpatient ($1504) and outpatient ($1266) CLR, and the percentages of professional charges that were reimbursed for inpatient and outpatient CLR were very similar at 26% and 25%, respectively ( Fig. 2 ).
Alveolar Bone Grafting
Seven outpatient ABG procedures and 5 inpatient ABG procedures were performed during the last 5 years at our institution. Of 7 outpatient ABG patients, 2 were insured under MMC: Network Health (n = 1) and MassHealth (n = 1). The other 5 outpatients had commercial insurance plans: Blue Cross (n =1), Fallon (n = 1), Harvard Pilgrim (n = 1), Capitol District (n = 1), and Tufts (n = 1). Inpatient ABG patients were insured under Blue Cross (n = 1), Fallon (n = 1), Great West (n = 1), and Boston Medical Center HealthNet (n = 2) ( Table 4 ).
For ABG, the average total inpatient reimbursement was $14,573, whereas outpatient was $8877. Average facility reimbursements were greater for inpatient ($12,398) than outpatient ($7183) ABG, but outpatient facility charges were reimbursed at a greater percentage (80%) than inpatient facility charges (30%) (Fig. 3 ). Average professional reimbursement was similar between inpatient ($2175) and outpatient ($1693) ABG, with 35% and 31% of charges reimbursed, respectively ( Fig. 4) .
Inpatient reimbursement was consistently greater than outpatient reimbursement for ABG. Average CLR facility reimbursement was 24.5% greater with inpatient repair (outpatient $4291 vs inpatient $5344), whereas average professional reimbursement was 18.8% greater with inpatient CLR (outpatient $1266 vs inpatient $1504). For ABG, average facility reimbursement was 72.6% greater for inpatient procedures (outpatient $7183 vs inpatient $12,398), whereas average professional reimbursement was 28.5% greater for inpatient (outpatient $1693 vs inpatient $2175).
Insurance
Private and public insurance reimbursements were compared for outpatient CLR and ABG procedures. Of 33 outpatient CLR MMC (n = 1) Neighborhood Health Plan (n = 1) MassHealth (n = 2) BMC HealthNet (n = 1) Commercial plans (n = 23)
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Harvard Pilgrim (n = 5) Fallon (n = 5) Tufts (n = 2) Ultra Benefits PPO (n = 1) FIGURE 1. Cleft lip repair facility reimbursement. Similar reimbursement differences between private and public payers existed for outpatient ABG procedures. Of 7 outpatient ABG procedures, 5 were paid for by private insurance and 2 by MMC. On average, for ABG total reimbursement, private insurers paid $11,950, which amounted to 78% of charges; MMC insurers paid $1192, which amounted to 10% of charges. Average facility reimbursement for ABG from commercial payers was $9946, which constituted 107% of the facility charges; MMC paid an average of $276, or 3% of the facility charges. Average professional reimbursement from private payers was $2004, comprising 34% of professional charges; average professional reimbursement from MMC payers was $916, or 21% of professional charges ( Table 5 ).
DISCUSSION
With growing emphasis on efficiency and financial responsibility in health care, outpatient surgery has become increasingly more common. Both CLR and ABG have followed this trend. We found that inpatient reimbursement was consistently greater than outpatient reimbursement for both CLR and ABG. However, the percentage of charges reimbursed was greater for outpatient procedures. Due to the small difference in reimbursement for inpatient CLR inpatient versus outpatient CLR, it is likely most economically advantageous to do these procedures on an outpatient basis.
For ABG, inpatient reimbursement was substantially greater than outpatient. Here too, insurance reimbursed a greater percentage of charges for outpatient versus inpatient ABG procedures. Given considerably greater reimbursement for inpatient ABG, it is advantageous to proceed with inpatient ABG after obtaining prior authorization. In cases where prior authorization may be denied, an appeal process should be initiated because ABG procedures are protected by InterQual criteria. These sets of criteria provide clinical support to health care practitioners seeking prior authorization for procedures. If issues arise, an InterQual Smart Sheet should be faxed to insurance companies for consideration.
As inpatient hospitalizations produce greater hospital charges, fewer insurance companies are reimbursing for inpatient stays. In many cases, even patients who remain hospitalized up to 48 hours are treated as ''day surgery'' from a reimbursement perspective. This was reflected in the paucity of ''inpatient'' cases during the last 5 years at our institution. A limitation of our study was that inpatient cases often involved additional procedures in addition to the CLR or ABG of interest in this article. This can be attributed to the fact that longer, more complex cases are frequently performed on an inpatient basis. As a result, we saw an inf lation of our inpatient facility and professional charges.
Although inpatient reimbursement was consistently greater than outpatient reimbursement, the greatest difference existed in facility reimbursement; professional reimbursement was less affected. Similarly, although private reimbursement was considerably greater than MMC, the greatest difference existed in reimbursement of Fallon (n = 1) Fallon (n = 1) Harvard Pilgrim (n = 1)
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Capital District (n = 1) Tufts (n = 1) facility charges, whereas professional reimbursement was less affected. This suggests that institutions, rather than physicians, are most affected by the decision to operate on an inpatient versus outpatient basis. This also applies when considering whether a patient has private versus public insurance. Larger hospitals may better buffer the decrease in facility reimbursement that was seen with MMC, whereas smaller groups of physicians in private networks may not accept MMC due to apprehension about sustainability. With increasing cost consciousness in contemporary health care, awareness of higher payment for inpatient surgery and potential savings through use of the outpatient setting for these common pediatric procedures is crucial for hospitals and the US health care system in the future.
